Oligosaccharide units of lysosomal cathepsin D from porcine spleen. Amino acid sequence and carbohydrate structure of the glycopeptides.
The amino acid sequences near the glycosylation sites and the oligosaccharide structures have been determined for the lysosomal protease cathepsin D from porcine spleen. Cathepsin D light and heavy chains were separately digested with proteases and the glycopeptides were purified. A single sequence was constructed from the amino acid sequence of the light chain glycopeptides which is: Tyr-Asn-Ser-Gly-Lys-Ser-Ser-Thr-Tyr-Val-Lys-Asn(CH2O)-Gly-Thr-Thr-Phe. A single glycopeptide sequence was also obtained for the heavy chain: Lys-Gly-Ser-Leu-Asp-Tyr-His-Asn(CH2O)-Val-Thr-Arg-Lys-Ala-Tyr. The light chain sequence is homologous with the sequence of porcine pepsin from residues 56 to 71. The heavy chain sequence is homologous with the pepsin sequence from residues 176 to 189. Thus, the 2 oligosaccharide-linked asparagines in cathepsin D correspond to residues 67 and 183 in pepsin and other homologous aspartyl proteases. These positions are located on the surface of the crystal structures of aspartyl proteases. Five oligosaccharides linked to Asn-67 were separated and their structures determined with proton NMR. Four major oligosaccharides are structural variants from the high mannose-type having 3, 5, 6, and 7 mannoses, respectively. A minor structure contained a third GlcNAc. Three oligosaccharide structures were found linked to Asn-183. Two major oligosaccharides are of the high mannose-type each with 5 mannose residues. One of the two contains a fucose linked to a GlcNAc. A third, very minor oligosaccharide contains galactose.